We conducted a multicentre cohort study of 228 patients with osteoarthritis followed up after total hip or knee replacement. Quality of life and patient satisfaction were assessed by self-administered questionnaires. Patient satisfaction was the dependent variable in a multivariate linear regression model. Independent variables included sociodemographic factors, pre-and post-operative clinical characteristics and the pre-operative and postdischarge health-related quality of life.
Total hip and knee replacements (THR/TKR) for severe osteoarthritis, 1, 2 are among the most successful of orthopaedic interventions. Patients increasingly demand high-quality care and it is important for providers to assess their satisfaction with the complex process surrounding these procedures. 3 Greater satisfaction with the care provided may be associated with superior compliance, improved attendance at follow-up visits and better outcomes. 4 Assessment of patient satisfaction should be essential when reviewing the quality of care and integral to the management of health-care systems. 5 It is an important measure of the quality of care because it reflects how well providers meet those expectations which are most relevant to the patient. 6 Patients' own evaluations of their experience during hospitalisation have been used to improve the quality of care. Many hospitals routinely collect and monitor the patient's opinion of their performance. [7] [8] [9] [10] [11] [12] Such data can be used to make comparisons between health-care organisations. 13 In France measurement of patient satisfaction is an obligatory aspect of hospital accreditation. Because clinicians are generally poor judges, particularly when patients are dissatisfied, 14 questionnaires have been developed and validated to explore satisfaction with different aspects of care during hospitalisation, principally admission, nursing and daily care, medical care, information and the hospital environment. 15, 16 Previous studies have shown high levels of satisfaction with all types of service in up to 80% of inpatients. 6, 12 Older age, a lower level of education, being married and higher social status are associated with greater satisfaction with care. Good self-perceived health status on admission also predicts satisfaction with care. 6, 17, 18 However, the strength of these relationships is often poor and the results are sometimes contradictory, with the exception of older age, which seems to be a consistently strong predictor of satisfaction with care. 9, 17, [19] [20] [21] [22] Large hospitals are associated with low levels of patient satisfaction. 13 With orthopaedic surgery, only superficial attempts have been made to determine the factors that affect satisfaction with care. 4, 13 In order to target patient groups at risk of dissatisfaction with the process of care and make the necessary changes, a better knowledge of the predictors of satisfaction is required. The observed and perceived health status of patients before admission to hospital may influence their perception of the quality of care. Factors related to the outcome of surgery, such as the perceived health status after dis-charge or the site of the joint replacement, may also be relevant. Such considerations may hinder comparisons of the process of care between different settings, but if satisfaction with care does not depend on the perceived pre-operative and clinical characteristics of patients, improvements will depend principally on developments in inpatient care. In that case, a health-care satisfaction indicator would better reflect the quality of care and allow for straightforward interpretation, as it would be independent of observed and perceived patient characteristics. Programmes which aim to improve the quality of care could be compared directly.
The hypothesis considered here is that high patient satisfaction after discharge is predicted by a high quality of life (QoL) assessment before surgery and a better clinical presentation, and may be associated with a high QoL after discharge. We aimed to identify factors associated with healthcare satisfaction among patients receiving total hip or knee replacement.
Patients and Methods
We conducted a multicentre cohort study of patients with osteoarthritis of the hip or knee scheduled to receive THR or TKR. Sociodemographic data and clinical characteristics were collected at a medical interview, by clinical testing and by a review of medical records. Health-related quality of life (HRQoL) was assessed before admission using two selfreported questionnaires: a generic one and a hip and knee osteoarthritis-specific one. Two weeks after discharge the patients were mailed a self-administered questionnaire designed to assess their satisfaction with the health-care process, and their current generic and specific HRQoL. The study protocol was approved by the Regional Ethics Committe and the Comité National Informatique et Liberté (CNIL 02-1181), which ensures the confidentiality of information.
Patients were enrolled between April 2002 and June 2004 at three outpatient surgery clinics (Nancy, Metz and Neufchateau) in the Lorraine region of eastern France. They were required to have osteoarthritis, as defined by the American College of Rheumatology, 23, 24 to be over 18 years old, to undergo a primary unilateral THR or TKR, to speak French, and to have sufficient cognitive function to complete a self-administered questionnaire. Enrolment required written informed consent. Exclusion criteria were an indication for THR or TKR other than osteoarthritis, and a further THR or TKR within one year of the first operation.
To show a Pearson correlation coefficient of 0.15 between QoL and satisfaction scores at an α level of 0.05, 170 subjects are required. Therefore, 190 patients were enrolled to allow for a 10% loss to follow-up. Data collection. Data were collected during the initial surgical consultation concerning the indication for joint replacement and post-operatively in the hospital before discharge by a surgeon and a research assistant. Other data were collected at home after discharge. All patients were part of the routine practice of the surgeon involved. 25 The clinical severity of the disease was measured by pain using the visual analogue scale (VAS), walking distance (in metres), Kellgren staging of xrays, 26 and pain and function by the Harris hip score 27 and the index of severity for the knee disease (ISK) score for the knee. 28 HRQoL was assessed using a generic and a specific selfadministered questionnaire. The generic tool was the Medical Short-Form-36 (SF-36) translated and adapted into French. 29 This measures the HRQoL in eight dimensions: physical functioning, physical role, bodily pain, mental health, emotional role, social functioning, vitality, and general health. The OsteoArthritis Knee and Hip Quality of Life questionnaire (OAKHQoL) 30 was used to assess knee and hip osteoarthritis-specific QoL. OAKHQoL was developed in French and contains 43 items in five dimensions: physical activities, mental health, pain, social support, and social activities. 30 The order of administration was randomised. The dimension scores of both questionnaires were standardised from 0 (worst quality of life) to 100 (best quality of life).
Before discharge, surgical and post-operative parameters (cemented prosthesis, peri-and post-operative complications), duration of hospital stay (days), waiting time before surgery, pain (VAS) and choice of hospital were collected by the surgeon and a research assistant. Information gathered after discharge included HRQoL (SF-36 and OAKHQoL) and patient satisfaction with care (PJHQ). Statistical analysis. All variables were described for the entire sample and separately for THR or TKR. Continuous variables were described in terms of mean ( SD ) or median (first to third quartile) when appropriate, and categorical variables as percentages. The strategy adopted was to identify first predictors among pre-operative measures and then to identify additional factors in post-operative management associated with patient satisfaction. All dimensions of patient satisfaction were treated as dependent variables in multivariate linear regression models. Hip and knee patients were hospitalised in the same surgical services and treated by the same medical and ancillary staff in each setting of this multicentre study. The sample was analysed as a whole, with statistical adjustment for the site of joint replacement. The independent variables collected before hospitalisation and selected by bivariate analysis were sociodemographic factors, clinical parameters, surgical characteristics and pre-operative HRQoL. Age, gender, site of joint replacement, the centre, the clinical presentation (walking distance, pain by VAS, Harris Hip score, ISK score) and preoperative QoL were included in the analysis. These models were then adjusted for variables collected during hospitalisation and after discharge, selected by bivariate analysis (p < 0.05). The post-discharge QoL and pain level (VAS) were included. The percentage of variance explained by covariates included in the model is an indication of the contribution of covariates in the variability of the outcome observed.
Data were recorded on Access files. Statistical analysis was performed using SAS version 8.2 (SAS Institute Inc., North Carolina).
Results
Of 228 outpatients seen at the clinic, three were not admitted to hospital. One of the patients admitted died after surgery, and 210 (140 THR and 70 TKR) completed the satisfaction questionnaire after discharge. The response rate was therefore 93%. No statistically significant differences were found in characteristics between respondents and non-respondents.
The mean age of the patients was 69 years ( SD 9) and 43.8% were male. The median waiting time between the initial consultation for a joint replacement and surgery was 54 days (27 to 372). The median duration of hospital stay was 14 days (5 to 36). Other baseline characteristics are shown in Table I . The pre-operative HRQoL scores are presented in Table  I . After discharge, five SF-36 dimension scores increased, namely bodily pain (+19.8 points, p < 0.001), vitality (+8.9, p < 0.001), mental health (+8.8, p < 0.001), general health (+7.2, p < 0.001) and social functioning (+4.1, p = 0.03); and two, emotional role (-9.2, p = 0.003) and physical role (-11.3, p < 0.001) decreased, OAKHQoL dimension scores for pain (+28.9, p < 0.001), mental health (+13.7, p < 0.001) and physical activity (+9.4, p < 0.001) increased and social activity scores decreased (-5.6 points, p = 0.02).
The median time from discharge to measurement of patient satisfaction was 25 days (10 to 92). The lowest score was in hospital environment and ancillary staff (68, SD 16) and the highest was in the medical care dimension (74, SD 18) . Other scores are shown in Table I . Bivariate analysis. Factors associated with at least one satisfaction dimension in bivariate analysis and controlling factors are presented in Table II . Six variables were significantly related to satisfaction; the hospital centre, residence and years of schooling were associated with the hospital environment and ancillary staff dimension, hospital choice with the medical care dimension, post-operative pain (VAS) with medical care, and time from discharge to satisfaction measurement with the information dimension. The satis- Models adjusted were adjusted on gender (1, 2, 3, 4, 5), centre (1, 2, 3, 4, 5), hospital choice by patient (2), residence (4), years of schooling (4) and time from discharge to measurement in days (5) * VAS, visual analogue scale † Harris hip score for hip osteoarthritis, index of severity for the knee disease score for osteoarthritis of the knee. Both functional scores were standardised from 0 (worst) to 100 (best function) Table IVb . Pre-and post-operative factors associated with health-care satisfaction using OAKHQoL (osteoarthritis knee and hip quality of life) questionnaire (multivariate analysis)
Admission ( Tables IIIa and IIIb. The two most consistent predictors (Table IIIa) of higher satisfaction were a lower pre-operative bodily pain score in all satisfaction dimensions except information received (p values from 0.002 to 0.01), and a higher pre-operative social functioning score in three satisfaction dimension scores (p values from 0.03 to 0.05). Clinical presentation did not predict satisfaction with care.
Statistical models using OAKHQoL scores (Table IIIb) did not highlight any predictor of patient satisfaction.
After adjustment on post-discharge generic HRQoL and pain (VAS) ( Tables IVa and IVb) , patients with TKR were more satisfied than patients with THR in three satisfaction dimensions (admission, p = 0.02; medical care, p = 0.01; daily care, p = 0.03). Older age was associated with a higher admission score. Bodily pain and social functioning were not consistently associated with satisfaction, except in the daily care dimension (p = 0.05). However, patients with a lower bodily pain score tended to give a higher satisfaction score than patients in whom this score was higher. In the models using SF-36 scores, included covariates accounted overall for 17% to 31% of the variance in patient satisfaction dimension scores. Similarly, models using OAKHQoL scores accounted for 11% to 19%.
Discussion
These results show high levels of satisfaction with care among patients undergoing arthroplasty of the hip or knee. Few of the variables assessed were significant in more than one satisfaction dimension. Most of the HRQoL dimensions did not influence patient satisfaction. The only preoperative HRQoL dimensions that had an impact on patient satisfaction were SF-36 bodily pain and social functioning scores. After discharge, patients with TKR were more satisfied than patients with THR. No relation between the post-discharge QoL and patient satisfaction with care was seen. Methodology. Both generic and knee and hip osteoarthritisspecific questionnaires were used, as recommended in the literature. 31 Neither generic nor specific QoL dimensions could explain patient satisfaction. It is difficult to know whether greater satisfaction with care, found in the model adjusting for SF-36, among patients with TKR reflects differences in the way they were treated or in their expectations. The analysis failed to reveal a relationship between the joint and patient satisfaction when adjusted for the knee and hip osteoarthritis-specific QoL. Statistical models including generic QoL measures explained a greater proportion of variance than did those including osteoarthritisspecific QoL measures. The estimation of parameters was more accurate, residual variance was lower and, overall, the tests using generic QoL were stronger than those using specific QoL. Only some general QoL dimensions of SF-36 were correlated with patient satisfaction.
The prospective design of the study allowed the collection of observed and perceived pre-operative patient characteristics not to be influenced by the hospital stay. The 93% response rate to outpatient satisfaction and QoL questionnaires was high, probably because of patients' interest in the study and the quality of follow-up after discharge. According to the literature, the response rate decreases as hospital stay and time from discharge to measurement increase. 32, 33 In this study, neither factor had an effect because both periods were short.
Patient satisfaction with care was investigated using multiple linear regression, the most common approach. 21, [34] [35] [36] It may produce misleading results, but other strategies may also be problematical. For example, thresholds distinguishing satisfied from dissatisfied patients are arbitrary and may lead to considerable random error. 37, 38 Interpretation and consistency with other studies. The present study found no sociodemographic predictors of patient satisfaction. Most previous investigations into the relationship between patient age and satisfaction with care reported positive associations. 8, 9, 11, 13, 22, 39 However, the findings here were not inconsistent, as the patients had all had a total joint replacement, were uniformly elderly (69 years, SD 9), and similar in terms of the likelihood of satisfaction.
Although self-perceived health status has rarely been taken into account in satisfaction studies, recent investigations using quality of life questionnaires have given it greater emphasis. 6, 18 The present study did not confirm the hypothesis that better health-related quality of life and better clinical presentation are associated with greater patient satisfaction. Unlike other studies, we have not highlighted any relationship between initial patient-related characteristics, clinical presentation and patient satisfaction. This suggests that patient satisfaction may be related most to the quality of care. Thus, all actions that improve this would improve patient satisfaction. A study concluding that pre-operative advice concerning rehabilitation after THR improves patient satisfaction reinforces this finding. 40 Measuring satisfaction with care and quality of life, each with one overall question, may generate some confusion of both concepts measured. 41 In contrast, detailed, structured and separate measurements of patient satisfaction and of QoL using multiple dimensions instruments better reflect two different constructs that are not correlated to each other. Thus, we recommend the use of multidimensional instruments.
Assessment of the quality of health care based on patient satisfaction raises questions about independent factors of hospital care which could influence patient satisfaction. This study suggests that changing the process of such care may have a direct impact on satisfaction, independent of observed and perceived initial patient characteristics.
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